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GETTING THE LEAD OUT

REMOVING LEAD PIPES WOULD YIELD HUNDREDS OF
BILLIONS OF DOLLARS IN HEALTH BENEFITS

The United States built drinking water infrastructure with lead pipes for well over a century,
despite being aware of the health risks.' As early as 1893, for example, the WashAington Post
reported that experts were urging the local water utility to stop using lead pipes because of
the health risks.” Yet cities across the country continued to use lead pipes for many decades at
the urging of water utilities, local officials, and lead industry lobbyists.? Today scientists and
health experts agree that there is no safe level of exposure to lead and that we should avoid

such unnecessary exposures.*

Part of a lead service line removed from outside a home in Chicago, lllinois.

In addition to the long-known risks of lead, including
increased risk of developmental delays and certain cancers,
a formal Scientific Statement from the American Heart
Association in June 2023 emphasized that there is significant
evidence that exposure to lead is linked to numerous
cardiovascular diseases including stroke and heart attack.”
The risk of cardiovascular disease is especially high in
populations of color and low socioeconomic means, due in
part to greater lead exposure.® There is also strong evidence
that people of color, and particularly Black children, are

at substantially higher risk of having elevated blood lead
levels than are non-Hispanic white children.” And mounting
evidence suggests that lead-contaminated water occurs
disproportionately in many communities of color.? Thus,
reducing lead exposure has significant equity implications.

The largest source of lead in our drinking water is lead
service lines, the lead pipes that connect homes to the water
mains in the street.” The only way to be sure that lead will not
leach or flake off from these lead service lines is to remove
them from use and replace them with non-lead lines.' Ideally
the replacements should be made of copper.

Removing lead service lines would result in significant cost
savings from avoided health impacts. This paper quantifies
those savings, both state by state and nationwide, and finds
that over the next 35 years the United States could save an
estimated $786 billion in health costs.

For more information, please contact:
Erik D. Olson, c/o Margie Kelly
mkelly@nrdc.org

www.nrdc.org
www.facebook.com/nrdc.org
www.twitter.com/NRDC
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THE BENEFITS OF REMOVING LEAD PIPES

Recent analyses by Harvard School of Public Health
researchers show that the health and financial benefits
of removing all lead service lines and reducing lead

levels in tap water through a variety of methods would

be staggering, in the hundreds of billions of dollars.'” Yet
many of these benefits have not been widely publicized, are
sometimes completely ignored, and are surprising to most
policymakers and the public. For example, few people are
aware of the strong evidence, as noted by the American
Heart Association Scientific Statement, of the major risk to
adults of cardiovascular disease, stroke, and even fatal heart
attacks from low-level lead exposure, such as occurs from
lead-contaminated tap water.” Indeed, nearly 90 percent of
the monetized health benefits of reducing lead in drinking
water derive from reduced cardiovascular disease and
deaths, yet the U.S. Environmental Protection Agency’s (EPA)
most recent rules for lead in tap water fail to quantify these
benefits."

These Trump-era Lead and Copper Rule Revisions, issued

in January 2021, made limited changes to the nation’s
regulations governing lead in drinking water.”” In the

revised rule, the EPA quantified only a small sliver of the
health and economic benefits of reducing lead levels in tap
water, monetizing only the economic benefits of avoided IQ
decrements (losses) in children. (We know that lead damages
children’s brains and later performance, and that lower

lead exposures result in higher lifetime earnings.)' Despite
the limited rule revisions and narrow range of benefits
considered in that 2021 rule, both the EPA’s and independent
analyses still show that large benefits will result from the
rule’s modest reductions in lead exposure."”

In this paper, NRDC builds on the Harvard researchers’
efforts to quantify and monetize the full range of health
benefits of reducing lead levels in drinking water. In creating
state-by-state estimates of potential cost savings of removing
lead service lines alone, we find that every state in the United
States would reap substantial benefits from removing its lead
pipes, from a minimum of hundreds of millions of dollars

in states with few of these lead pipes, to as much as $99
billion in states overloaded with them. These benefits were
calculated to accrue over 35 years (the assumed lifetime of
the homes after the lead pipes are removed.)

The Harvard researchers drew on previously published

and peer-reviewed EPA assessments to quantify and
monetize a wide array of health benefits of reducing lead
levels in drinking water.'® They found that while there are
enormous and crucially important benefits for children in
reducing harm to developing brains, fully 88 percent of the
monetizable health benefits of reducing lead levels flow from
reducing cardiovascular disease and deaths in adults."

These benefits—which are not all covered by the 2021 EPA
Lead and Copper Rule Revisions—include:

Benefits for Children

® Reduced short-term damage to cognitive function

® Reduced behavioral problems (such as impulsivity,
attention deficits and hyperactivity/ADHD) and reduced
conduct problems (such as aggressive conduct disorders)

® Reduced hearing impairment

Benefits for Adults
B Reduced hypertension (high blood pressure)

® Reduced coronary heart disease

® Reduced mortality from cardiovascular disease
® Reduced preterm births

® Reduced harm to the male reproductive system
® Reduced depression, ADHD, and dementia

® Reduced risk of lung cancer

Lifetime Benefits
® Reduced immunological damage and asthma

® Reduced harm to red blood cells/altered heme synthesis
leading to anemia

® Reduced developmental problems

One of the Harvard study’s authors has extracted from that
study data related to the health benefits of removing lead
service lines alone.? These benefits are separate from the
benefits of using corrosion control, which can, for example,
reduce damage to water infrastructure and household
plumbing. This information about the benefits of removing
lead service lines alone is summarized in Table 1 and Figure 1.
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TABLE I: ESTIMATES OF THE NATIONAL ANNUAL HEALTH BENEFITS OF REPLACING ALL REMAINING LEAD SERVICE LINES (2016 $)

Total annual
Monetized cost monetized benefit

Body system Component assessed | Population Aspect monetized per case (2016 $) Incidence (2016 $)

Nervous Cognitive function Children 10 earnings $22,503 322,722 $6,136,000,000
decrements per 1Q point
Cognitive function Children Short-term damages $42,208 30,000 $1,266,000,000
decrements
Behavioral and Children ADHD $10,02 27,846 $282,000,000
conduct problems
Sensory function Children Auditory impairment $14,999 970 $15,000,000
decrements
Internalizing Children
behaviors
Cognitive function Adults Depression $57,518 1,440 $84,000,000
decrements
Psychopathological | Adults ADHD $8,972 24,000 $216,000,000
effects
Psychopathological | Adults Dementia $25,072 1,600 $40,000,000
effects (alternative)

Cardiovascular Hypertension Adults Hypertension $4,676 160,000 $752,000,000
Coronary heart Adults Coronary heart 815,958 900 $15,000,000
disease disease

Immune Immunological Lifetime Asthma $45,908 1,250 $57,000,000
damage

Blood Decreased red Lifetime Anemia $3,000 20
blood cell survival
and altered heme
synthesis

Reproduction and Development Lifetime

development
Birth outcomes Childhood & life Preterm hirth §73,772 130 $10,000,000
Male reproductive Adult Male reproductive $54,756 480 $27,000,000
function* impairment

Cancer Cancer Adult Lung cancer $239,918 2 $500,000

Mortality Cardiovascular Adult VSL $8.85 mil 3,200 $28,300,000,000

TOTAL ANNUAL BENEFITS $37,200,500,000

Source: Ronnie Levin, “Full Lead Pipe Replacement Analysis,” T.H. Chan School of Public Health, Harvard University,2023, based on Ronnie Levin and Joel

Schwartz,

“A Better Cost-Benefit Analysis Yields Better and Fairer Results,” Environmental Research 229 (2023)

* Levin & Schwartz did not quantify impacts on female reproduction because of the findings of EPA’s Integrated Science Assessment.
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FIGURE |: ANNUAL HEALTH BENEFITS OF REMOVING ALL LEAD SERVICE LINES (2016$)
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Using calculations summarized in detail in endnote 22, the
Harvard researcher estimated the total benefits of removing
all lead service lines at $37 billion per year (Table 1).** The
EPA recently conducted a nationwide survey of many water
utilities and state officials and estimated that there are about
9.2 million lead service lines nationwide.?® Dividing the $37
billion figure by the EPA-estimated 9.2 million lead service
lines yields estimated benefit of about $4,000 per lead pipe
removed per year. Assuming a 35-year lifetime of a home
with its lead service line removed, the analysis estimated
that the health benefits will be about $85,500 per lead
service line, when discounted to present value. The analysis
concluded that the total national benefits amount to $786
billion, discounted to present value (Table 2).

INDIVIDUAL STATES STAND TO SAVE BILLIONS

OF DOLLARS

To better inform state and federal lead in drinking water
policies and highlight the enormous benefits of removing
lead service lines, NRDC estimated the financial benefits in
avoided health costs in each state.

The EPA estimates that the average cost of the removal of

a lead service line is about $5,000.%* The American Water
Works Association (AWWA) puts this figure at about $6,100.
But this is a one-time cost, as opposed to the benefits that will
continue for as long as the non-lead service line is used.

A 50-state NRDC survey completed in 2021 estimated that
there are a minimum of 6.2 million lead service lines in the
nation.” This is considerably less than the more recent EPA
estimate of 9.2 million, but considering that many service
lines of “unknown material” are probably lead, NRDC
assessed that there are more likely from 9.7 million to 12.8
million lead service lines.?® Table 2 presents a range of
possible numbers of lead service lines (LSLs) in each state,
based on NRDC’s low state estimates and EPA’s more recent
state estimates, along with the corresponding estimated
health benefits.?” These figures are graphically presented in
Figure 2.

Benefits for individual states range from $124 million for
Alaska on the low end, to $89-99 billion in Illinois and
Florida at the high end. Of course, if the NRDC’s or EPA’s
estimates are low (i.e., if there are more lead service lines
in a state than estimated), the total benefits will go up
accordingly, and vice versa.
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TABLE 2. STATE-BY-STATE ESTIMATES OF BENEFITS OF FULL LEAD SERVICE LINE REPLACEMENT (2016 $, DISCOUNTED TO PRESENT VALUE)

NRDC 2021 estimate of Estimated Benefits in SUSD Estimated benefits in
LSLs (not including unknowns of LSL removal using SUSD of LSL removal using
States that may be lead) NRDC estimate of LSLs EPA 2023 estimate of LSLs EPA estimate of LSLs
Alabama 63,000 5,386,500,000 91,544 7,827,012,000
Alaska 3,800 324,900,000 1,454 124,317,000
Arizona 12,000 1,026,000,000 11,429 977,179,500
Arkansas 40,000 3,420,000,000 171,771 14,686,420,500
California 65,000 5,557,500,000 13,476 1,152,198,000
Colorado 64,650 5,527,575,000 111,907 9,568,048,500
Connecticut 43,000 3,676,500,000 146,574 12,532,077,000
Delaware 16,000 1,368,000,000 42,479 3,631,954,500
District of Columbia 31,974 2,733,777,000 27,058 2,313,459,000
Florida 200,000 17,100,000,000 1,159,300 99,120,150,000
Georgia 86,000 7,353,000,000 45,985 3,931,717.500
Hawaii 2,800 239,400,000 9,589 819,859,500
Idaho 6,200 530,100,000 49,434 4,226,607,000
lllinois 679,292 58,079,466,000 1,043,294 89,201,637,000
Indiana 290,000 24,795,000,000 265,400 22,691,700,000
lowa 160,000 13,680,000,000 96,436 8,245,278,000
Kansas 160,000 13,680,000,000 54,107 4,626,148,500
Kentucky 53,000 4,531,500,000 40,207 3,437,698,500
Louisiana 56,000 4,788,000,000 266,984 22,827,132,000
Maine 15,000 1,282,500,000 18,057 1,543,873,500
Maryland 74,000 6,327,000,000 71,166 6,084,693,000
Massachusetts 220,000 18,810,000,000 117,090 10,011,195,000
Michigan 460,000 39,330,000,000 301,790 25,803,045,000
Minnesota 260,000 22,230,000,000 136,873 11,702,641,500
Mississippi 29,000 2,479,500,000 11,098 948,879,000
Missouri 330,000 28,215,000,000 202,112 17,280,576,000
Montana 10,000 855,000,000 14,125 1,207,687,500
Nebraska 97,000 8,293,500,000 53,230 4,551,165,000
Nevada 5,200 444,600,000 9,048 773,604,000
New Hampshire 20,000 1,710,000,000 14,819 1,267,024,500
New Jersey 350,000 29,925,000,000 349,357 29,870,023,500
New Mexico 26,000 2,223,000,000 15,453 1,321,231,500
New York 360,000 30,780,000,000 494,007 42,237,598,500
North Carolina 82,000 7,011,000,000 369,715 31,610,632,500
North Dakota 8,200 701,100,000 26,443 2,260,876,500
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TABLE 2. STATE-BY-STATE ESTIMATES OF BENEFITS OF FULL LEAD SERVICE LINE REPLACEMENT (2016 $, DISCOUNTED TO PRESENT VALUE)

NRDC 2021 estimate of
LSLs (not including unknowns

Estimated Benefits in SUSD
of LSL removal using

Estimated benefits in
SUSD of LSL removal using

States that may be lead) NRDC estimate of LSLs EPA 2023 estimate of LSLs EPA estimate of LSLs
Ohio 650,000 55,575,000,000 745,061 63,702,715,500
Oklahoma 48,000 4,104,000,000 28,679 2,452,054,500
Oregon 14,000 1,197,000,000 3,530 301,815,000
Pennsylvania 160,000 13,680,000,000 688,697 58,883,593,500
Puerto Rico 0 51,490 4,402,395,000
Rhode Island 20,000 1,710,000,000 75,749 6,476,539,500
South Carolina 44,000 3,762,000,000 108,177 9,249,133,500
South Dakota 10,000 855,000,000 4,141 354,055,500
Tennessee 74,000 6,327,000,000 381,342 32,604,741,000
Texas 270,000 23,085,000,000 647,640 55,373,220,000
Utah 23,000 1,966,500,000 14,293 1,222,051,500
Vermont 7400 632,700,000 5,263 449,986,500
Virginia 97,000 8,293,500,000 187,883 16,063,996,500
Washington 27,000 2,308,500,000 22,030 1,883,565,000
West Virginia 20,000 1,710,000,000 20,259 1,732,144,500
Wisconsin 329,866 28,203,543,000 341,023 29,157,466,500
Wyoming 6,300 538,650,000 10,477 895,783,500
TOTAL 6,179,682 528,362,811,000 9,188,545 785,620,597,500

A piece of lead pipe removed during a service line replacement in Flint, Michigan.
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FIGURE 2: TOTAL BENEFITS AND COSTS OF FULL LEAD SERVICE LINE REPLACEMENT

Total Estimated Benefits and Costs Over 35-year Analysis Period (USD)
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BENEFITS OUTWEIGH COSTS 14 TO |7 -FOLD

Nationally, the benefits of removing lead service lines dwarf
the costs by an enormous margin. Taking the EPA and AWWA
cost estimates of about $5,000 to $6,100 per lead service line
removal, multiplied by the EPA estimate of 9.2 million lead
service lines across the United States, the total national cost
of removing all lead service lines would be in the range of $46
billion to $56 billion.? Compare that with the total health
benefits of $786 billion based on the Harvard researcher’s
calculations using EPA’s estimate of 9.2 million lead service
lines (Table 2).

As summarized in Table 3, the benefits of removing lead
service lines are 14 to 17 times greater than the costs of
removing lead service lines.?

TABLE 3: SUMMARY OF COSTS AND BENEFITS OF LEAD SERVICE LINE
REPLACEMENT

ESrSJsT_f lead service line removal, $5,000 (EPA)-$6,00 (AWWA)

COST of lead service line removal,

USS. total* $46 billion-$56 hillion

$4,000 per year
$85,500 total for a 35-year
house lifetime

BENEFIT per lead service line

BENEFIT, U.S. total* $786 billion

14-fold to 17-fold more benefits

BENEFIT TO COST RATIO*
than costs

*Using EPA estimate of 9.2 million lead service lines.

Workers unrolling new copper line outside a home in Chicago, Illinois.

RECOMMENDATIONS

For decades, tens of millions of Americans have been drinking
water from what amounts to a lead straw, putting the health
of both children and adults at grave risk. This analysis
highlights the significant health and dollar benefits we would
obtain by removing lead service lines—and, conversely, the
dangers and health risks of doing nothing. The Biden-Harris
administration, the EPA, states, and water utilities must make
complete removal of every lead service line a top priority and
should require water utilities to pay for the full replacement.
Not only will nationwide lead service line removal protect

the health of all Americans, but it will create an estimated
56,000-plus well-paying, living-wage jobs lasting a decade.
That’s more than 560,000 job-years of work.*

As a first step, the EPA’s improvements to the Lead and
Copper Rule should include a requirement that all lead
service lines be fully replaced by the water utilities. Indeed,
the agency recently promised in a federal court filing that it
will propose a stronger Lead and Copper Rule that includes
this requirement.” The EPA should use the analysis in this
paper and the Harvard researchers’ detailed studies to help
document the extraordinary economic and public health
benefits of reducing lead in drinking water and removing all
lead service lines across the country. These analyses make it
clear that the benefits of these actions would far outweigh the
costs.

The EPA rule should require the water utilities to cover all
costs of full lead service line replacement to ensure that low-
income homeowners and renters get safe water. Many water
utilities have insisted that homeowners pay for removal
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of the portion of a lead service line that lies under private
property. This can cost thousands of dollars. Utilities often
take this stance even though they fully control these service
lines and in the past often required or strongly encouraged
and approved the use of lead pipes. When utilities insist on
having private owners pay for lead pipe removal, low-income
homeowners and landlords often are unable or unwilling to
pay for replacement. This disproportionately affects low-
income communities and communities of color, leaving these
consumers at higher risk of lead exposure from their water.*
Dangerous partial lead service line replacements can actually
increase lead exposure, at least over the short term and
possibly longer.*®

The Biden-Harris administration’s Bipartisan Infrastructure
Law makes a $15 billion down payment explicitly for states to
help water systems pay for lead service line replacements.?
Additional funding also is available through that law and
through the American Rescue Plan Act to help communities,
especially disadvantaged communities, pay to replace

their lead service lines.” State and local governments

should access this funding as quickly as possible to help
water systems, especially those serving disadvantaged
communities, to begin seeing the health benefits and cost
savings outlined here. This federal funding will help many
water systems begin to pay to resolve their lead service line
problem, but water utilities will need to cover any gap in
funding by seeking other federal or state funds and through
bonds, rates, and other innovative sources of revenue.*®

To avoid exacerbating problems of water affordability for
low-income consumers, utilities should seek all available
government and other funding and adopt water affordability
programs, many of which are outlined in NRDC’s and the
National Consumer Law Center’s Water Affordability
Advocacy Toolkit.”

Every household, no matter its zip code, income, race, or
ethnicity, must be provided safe drinking water. It is a basic
human right. We must protect our children’s and our own
health and reduce serious cardiovascular and other diseases
and deaths by finally eliminating the menace of lead-
contaminated tap water.
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changes in utility behavior in response to the revised rule; these are presented for the High Cost Scenario used in Exhibit 6-14 of EPA, Office of Water, Economic
Analysis, 6-24. Levin and Schwartz used the EPA’s modeled blood lead levels (BLLs) based on the NHANES data (presented in Exhibit 6-29) and changes in BLLs
(Exhibit 6-26) and in adult BLLs (Exhibit 6-32) related to the rule. To these the researchers applied the slope coefficients, effect modifiers, etc. that the EPA cites
in Appendix D; where the EPA’s discussion was insufficient to extract a slope coefficient or other risk estimate, it used the National Toxicology Program’s analysis,
upon which the EPA based its assessment. It used the U.S. Social Security Administration’s estimate of the average U.S. wage in 2016 ($21/hour) to estimate time
losses. The changes in lead exposure associated with corrosion control (i.e., the benefits of corrosion control) will continue throughout the period it takes to
replace the lead service lines and thereafter. While far more people are impacted by the changes in corrosion treatment, the impact on the people benefiting from
lead service line replacement is considerably larger. Dividing the total annual health benefits ($37.2 billion) by the total number of LSLs (about 9.2 million) yields
the per-LSL estimate of $4,000/LSL/year in benefits. The benefits accrue every year after the LSL is replaced.
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